Carbamoyl-phosphate synthase in Phycomyces blakesleeanus.
A carbamoyl-phosphate synthase has been purified from mycelia of Phycomyces blakesleeanus NRRL 1555 (-). The molecular weight of the enzyme was estimated to be 188,000 by gel filtration. Polyacrylamide gel electrophoresis in the presence of sodium dodecyl sulfate showed that the enzyme consists of two unequal subunits with molecular weights of 130,000 and 55,000. The purified enzyme has been shown to be highly unstable. The carbamoyl-phosphate synthase from Phycomyces uses ammonia and not L-glutamine as a primary N donor and does not require activation by N-acetyl-L-glutamate, but it does require free Mg2+ for maximal activity. Kinetic studies showed a hyperbolic behavior with respect to ammonia (Km 6.34 mM), bicarbonate (Km 10.5 mM) and ATP.2 Mg2+ (Km 0.93 mM). The optimum pH of the enzyme activity was 7.4-7.8. The Phycomyces carbamoyl-phosphate synthase showed a transition temperature at 38.5 degrees C. It was completely indifferent to ornithine, cysteine, glycine, IMP, dithiothreitol, glycerol, UMP, UDP and UTP. The enzyme was inhibited by reaction with 5 mM N-ethylmaleimide.